BACKGROUND: Online reviews of physicians are becoming increasingly common, however no correlation of these reviews to formal patient satisfaction surveys. With the explosion of social media, it is unknown as to how this form of communication may have a role in potentially managing and addressing the search position of negative online reviews.
METHODS:
We obtained a list of 102 physicians with negative online reviews between September 2014 and December 2014. Social media uptake and average Google search position of the physician and their respective negative online reviews were assessed from January 2015 through January 2017. RESULTS: Fifty-four (53%) physicians had any social media presence in January 2015. All 102 physicians were subsequently offered social media coaching by the Mayo Clinic Center for Social Media which resulted in an increase to 90% of these physicians participating in social media by January 2017. The average Google search position for the negative online reviews was significantly reduced from 5.2 ± 2.5 to 14.3 ± 11.3 (P < 0.001) from 2015 to 2017. There was a moderate increase in Doximity uptake during that time increasing from 11% of the physicians having a claimed profile to 80%. There were nonsignificant reductions in the average Google search position − 9.7 ± 11.3 in the physicians who had an existing a social media presence versus those who were not on social media − 4.2 ± 2.2 (P = 0.11). CONCLUSIONS: Physician social media presence can reduce the bearing of negative online comments by decreasing the search position of these comments.
INTRODUCTION
Online physician reviews are increasingly pervasive in healthcare, 1 despite their lack of correlation to formal institutional surveys 2 or reflection of overall clinical outcomes. 3 These comments can negatively affect a physician's online reputation. Indeed, our recent work has demonstrated that negative online reviews do not correlate with formal patient satisfaction reviews. 4 It is unknown what methods are most efficacious in countering these negative online reviews on various websites on the intranet.
Over the last decade, we have seen a substantial increase in the use of social media platforms in general and even more so in the healthcare setting. While most of the published literature on the use of social media by physicians is focused on anecdotes and risk aversion, our group demonstrated the positive impact of initiating a Twitter account by cardiology fellows and the potential to reach wide swaths of heart failure patients through Facebook and YouTube. 5 As social media adoption continues to expand in healthcare, it is unclear the potential role this vehicle could play in ameliorating the effects of negative online reviews of physicians.
In recognition of the rise of online reviews, physician brand management has become an emerging concern for physicians. Despite this recognition, many physicians remain reticent to fully understand the important issues, let alone take preemptive measures to actively manage their brand-particularly in the strategic exploration of online tools to include social media. The emergence of service-centered businesses has allowed for a co-creation of a bidirectional exchange between consumers and suppliers. 6 However, there are no concrete data to point to the value of such co-created online relationships, and thus the space for online brand management for physicians has largely been ceded to marketing companies that attempt to impact these relationships using automated social media accounts and search engine optimization techniques. While there is a notion that these metrics can be manipulated and impacted by emphasizing search prioritization on external features, i.e., links from other sites, search algorithms are now increasingly limiting webmasters to Bgame^search engine results via changes in their own websites. Despite the u n k n o w n o v e r a l l i m p a c t o f I n t e r n e t s e a r c h position-particularly regarding both positive and negative online reviews-on brand management, there is a growing interest in the ability to use social media tools to potentially optimize website and individual online presence. 7, 8 The aim of this study was to evaluate how a dedicated social media intervention for physicians who have negative online reviews could change the search profile of their online presence over time. We hypothesized that those with an increased social media presence would see a decrement in the Google position of their initial negative review.
METHODS
We utilized a cohort of physicians with negative online reviews based on a previous publication. 4 Briefly, institutionwide Google Alerts from September 1, 2014, through December 31, 2014, were used to track negative online reviews of physicians at Mayo Clinic's Rochester, MN campus in Rochester, Minnesota. Negative online reviews were classified as any ratings below 50% on a numerical scale, ratings below BC^on a letter scale, or negative associated comments. These negative reviews were then assembled and passed on to the patient experience leadership staff, the Mayo Clinic Center for Social Media (MCCSM), and the departmental/division chairs. Those with a negative online review were offered education from the MCCSM regarding individual social media opportunities and platforms with subsequent instruction on how to enhance their online presence. This included face-toface instruction on the basic functions and use of Twitter, Doximity, LinkedIn, and YouTube, and online training via the Social for Health Care Certifications CME course. 9 Doximity, Inc. is an online social networking site specifically for physicians and midlevel providers launched in 2011 now with over one million members (approximately 70% of US physicians, 45% of physician assistants and nurse practitioners, and 90% of US fourth-year medical students). Doximity provides curated medical news, HIPAA-compliant case sharing capabilities, and secure messaging for physicians across multiple medical specialties and centers. 10 We identified 141 negative online reviews among 113 individuals. Eight Bnon-physicians^(dentists, nurse practitioners, physician assistants, and psychologists) were excluded, as were three physicians who did not have their negative online reviews positioned within the first five pages of a Google search. This resulted in an overall cohort of 102 physicians with at least one negative online review, and 16 of these individuals had greater than one online reviews.
The social media presence of each of these physicians was evaluated and documented in January 2015. We recorded the presence of a Twitter account, claimed Doximity profile (must include photograph), LinkedIn profile, and presence of a YouTube video. We also recorded the Google search position of the negative online review in January 2015 and January 2017. Social media presence on Twitter, Doximity, LinkedIn, and YouTube was again assessed in January 2017. The primary outcome of the study was to assess the change in Google search position between January 1, 2015, and January 1, 2017. Secondary outcomes included participation of various social media platforms (Twitter, Doximity, LinkedIn, and YouTube) and individual change in Google search position within the various social media platforms.
Data analysis was completed using downloaded raw metrics from Excel to JMP, a statistical software package (version 9.0, SAS Institute Inc.). For continuous data, results were summarized as means and 95% CIs. Means ± SDs were calculated and presented. Two-sample t tests were used to compare continuous scores between groups; chi-square tests were used to compare categorical results between groups. A conventional two-sided α level of 0.05 was used for all data to determine statistical significance.
RESULTS
Of the 102 eligible physicians, only 54 (53%) had a social media presence in 2015 compared to 91 (90%) in 2017. This cohort included physicians from 20 medical departments (83 physicians) and 8 surgical departments (19 physicians). Sixtyseven (66%) were male. Initial social media use in 2015 and then in 2017 is reported in Table 1 . There was a significant reduction in average Google search position of the negative online comment in the two years (− 9.1 ± 10.8, P < 0.001*) and percentage of negative reviews moved off the first Google search page (4% vs 55%, P < 0.001*).
Those who had prior participation with online social media efforts had non-significant reduction in the average Google search position of their highest ranking negative online review − 9.7 ± 11.3 compared to those participated in the social media classes offered by MCCSM − 4.2 ± 2.2 (P = 0.11). Similarly, in those with Google search position > 10 (off the first Google search page), there was a non-significantly greater proportion of social media uptake (69 physicians (62%) vs 43 physicians (38%); OR 2.3 (0.8, 6.5) P = 0.11).
Except for Twitter, the other three social media platforms all demonstrated the capacity to be positioned higher in Google search ahead of the individual physician's negative online review. The mean jump in Google search position for Doximity was 5.4 ± 3.5, for LinkedIn was 4.5 ± 3.9, and was 5.2 ± 6.4 for YouTube. Table 2 highlights changes in Google search position for individual social media platforms. Despite improvements in Google search positions among the groups, there were similar reductions in Google search positions among those who did not use social media, those who had adopted social media prior to 2015, and those who participated in various social media platforms between 2015 and 2017.
CONCLUSIONS/DISCUSSION
Here we leveraged an opportunity to address ways to manage and enhance physician online social media presence. Our previous work demonstrated the lack in correlation between negative online physician reviews and formal patient satisfaction surveys. With social media education and instruction, a substantial number of physicians were able to more effectively manage and address their negative online reviews and show a drop in the ranking of these reviews. These results highlight a significant uptake of over 90% of physicians toward various social media platforms-predominantly simply claiming a Doximity profile-and a concomitant reduction in the Google search position of the negative online reviews in the two years. Although there could be a time-dependent component to the reduction in search position in these negative online reviews, these data demonstrate how enhancing one's social media presence can improve their online reputation. Over a two-year period, there was a 66% increase in social media presence leading to a nearly twofold reduction in Google search position among those physicians who had a negative online review. The most notable social media participation was in those physicians who simply Bclaimed^their Doximity profile (11% increased to 80%). There was only modest uptake in the social media platforms such as Twitter and LinkedIn, and a variable presence on YouTube.
We chose to assess the influence of the negative online review using Google search position. While this metric could have flaws based on geofencing, time of day, and other search algorithm confounders, there are currently no established metrics regarding most physicians' online presence. The fact that most negative reviews dropped off the first Google search page is notable. Most Internet users do not search beyond the first Google page, and thus these poorly monitored and non-validated reviews can be essentially buried in cyberspace and less likely to directly negatively affect the physician's online reputation. Although we did not characterize the Google search results for non-social media sites, it is possible that other institutional web pages could mitigate the presence of the negative online review. It cannot be discounted that simply time alone could be the most important factor in lowering the ranking of the negative reviews on the web page. However, study highlights a proactive way to manage a physician's online reputation. Individual social media engagement remains one of the only active methods that could be used to reduce the Google search position of a negative online review.
A limitation of the study is the non-randomized, retrospective cohort without a comparator group. Further well-designed prospective studies could provide more information regarding the potential positive impact of social media in mitigating the adverse effects of these negative online reviews. This follow-up study of our previous work was underpowered to detect significant differences among such heterogeneous data using multiple comparisons. For these reasons, one must be careful to not overemphasize the effect of social media on negative online reviews. However, a comprehensive and structured social media educational program for physicians lays the groundwork for further study and exploration into efforts to improve one's online presence. Finally, it should be noted that there were no adverse events stemming from participants' social media interventions, and social media engagement did not exacerbate the negative online reviews.
This study provides initial evidence for an association between a social media intervention on physicians with reported negative online reviews. These are some of the first data to demonstrate a significant increase in social media uptake among physicians with negative online reviews and concomitant reduction in Google search position of bespoke negative online reviews. Although there was not one specific social media platform that had the greatest influence, there was no obvious negative affect stemming from this intervention. Further prospective work on the impact of social media on the online reputation of physicians should be explored. 
